MicroRNAs are endogenous, regulatory RNAs implicated in many biological processes including pigmentation. Software algorithms and in vitro experiments predict that microRNAs can target pigmentation pathway genes, but few have been tested in vivo. MiR-128-1, a micro-RNA within the strongly selected lactase locus in the human genome, has predicted pigmentation targets. To test the role of miR-128-1 in pigment regulation, we created C57BL/6 agouti miR-128-1 knockout mice and quantified melanin deposition in hair. MiR-128-1 knockout mice have no detectable hair pigmentation phenotype. We conclude that miR-128-1 does not play a significant regulatory role in hair pigmentation in mice.
| BACKGROUND
Pigmentation is an important biological trait. The development of melanocytes and subsequent pigment biosynthesis and distribution are controlled by a large number of signalling molecules, transcription factors and regulatory elements. Among these regulatory elements are microRNAs (miRNAs), a class of single-stranded, non-coding RNAs that play a role in post-transcriptional gene regulation. The ability of these endogenous RNAs to block translation and degrade mRNAs enables them to play regulatory roles in development and disease across a range of cell types and biological processes, including pigmentation.
MiRNA target binding sites are common among pigmentation pathway genes, and manipulation of miRNAs can affect melanogenesis in vitro. [1] However, only one miRNA, miR-137, has been shown to affect hair pigmentation in vivo. [2] Thus, the endogenous role of miRNAs in pigmentation remains to be elucidated experimentally.
Mir-128 is a microRNA that plays established roles in lipid metabolism and homeostasis. [3] This microRNA is encoded by two separate genes, miR-128-1 (mouse chromosome 1, human chromosome 2) and miR-128-2 (mouse chromosome 9, human chromosome 3), giving identical mature 3p transcripts and distinct 5p transcripts. TargetScan predicts that the regulatory targets of miR-128-1 include pigmentation pathway genes such as bcn2, ctsd, edar, en1, egfr and kitlg, suggesting a potential role in pigment regulation (Table S1 ; Target Scan 7.1 (2016) [4] ). In addition, miR-128-1 is located within the lactase haplotype, a locus that displays one of the strongest signatures of recent evolutionary selection in the human genome. [5] European populations are known to carry genetic polymorphisms near miR-128-1, [6] and skin pigmentation has been linked to this region in association studies. [7] Taken together, these data suggest that miR-128-1 could play an interesting role in evolutionary variation in human skin pigmentation in Europe. However, due to linkage disequilibrium around lactase, population stratification in European association studies and lack of empirical data on miR-128-1 in vivo, it is difficult to discern from existing data whether miR-128-1 indeed plays such a role.
| QUESTION ADDRESSED
Does miR-128-1 play a regulatory role in pigment production?
| EXPERIMENTAL DESIGN
To assess the role of miR-128-1 in pigment regulation, we created experimental mice with a germ line deletion of this locus. MiR-128-1 floxed mice [8] were crossed to transgenic mice carrying the ubiquitously expressed CMV-Cre recombinase transgene (Jackson Labs). In mice, pigmentation can be observed in hair, but the black coat colour of C57BL/6 mice would preclude the observation of increased eumelanin production. Therefore, we crossed our experimental mice (carrying non-agouti "a" alleles at agouti signalling protein or asip) to a C57BL/6 agouti mouse line carrying wild-type agouti "A" alleles at asip. and miR-128-2 are believed to be expressed in distinct domains [8] and a small sample of compound miR-128-1
; miR-128-2 −/− knockout mice showed no significant differences in hair pigmentation compared to wild-type controls (Table S2 ). In sum, our data support the hypothesis that miR-128-1 is not required for hair pigmentation.
| CONCLUSIONS AND DISCUSSION
The predicted regulatory targets of miR-128-1 include pigment pathway genes previously associated with pigmentation in humans and other animals, such as kitl. [9] Mir-128-1 also sits in a region of the human genome that has experienced strong, recent evolutionary selection, resulting in an extended haplotype block that varies across modern European populations with diversity in skin pigmentation.
If miR-128-1 were to play a role in regulating skin pigmentation, its genomic address would have raised interesting questions for human
evolution. However, we tested the role of miR-128-1 in pigment regulation via a mouse knockout strategy and using multiple, established quantification methods, we failed to identify any changes in eumelanin or pheomelanin deposition in hair. Our experiments thus do not support a role for miR-128-1 in regulating pigmentation.
As with any negative result, our failure to detect a pigment phenotype in miR-128-1 −/− mice should be generalized cautiously. Although our methods proved sensitive enough to detect 
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